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ABSTRACT
We report spectral time series of the late O-type runaway supergiant HD 188209. Radial
velocity variations of photospheric absorption lines with a possible quasi-period ∼ 6.4
days have been detected in high-resolution echelle spectra. Night-to-night variations in
the position and strength of the central emission reversal of the Hα profile occuring
over ill-defined time-scales have been observed. The fundamental parameters of the
star have been derived using state-of-the-art plane–parallel and unified non-LTE model
atmospheres, these last including the mass-loss rate. The derived helium abundance is
moderately enhanced with respect to solar, and the stellar masses are lower than those
predicted by the evolutionary models. The binary nature of this star is not suggested
either from Hipparcos photometry or from radial velocity curves.
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1 INTRODUCTION
Runaway O stars have been defined as a group by Blaauw
(1961), who introduced the term runaway to describe the
space motions of AE Aur and µ Col. Blaauw (1961) has also
suggested that such stars were ejected in the breakup of bi-
nary systems in supernova explosions by their companions.
In later evolutionary stages, the initial secondary appears
as a most massive star and transfers matter to the compact
companion (the initial primary) making the system appear
as a massive X-ray binary (van den Heuvel 1976). Given the
possibility of the binary nature of runaway stars, it appears
to be an important task to measure the radial velocity (RV)
variations of the photospheric lines. Systematic searches for
RV variations have been made in order to assess the bi-
nary frequency of O stars (e.g. Garmany, Conti & Massey
1980; Stone 1982, Gies 1987). In many cases the amplitude
of RV variations is quite large, and the additional presence
of a clear periodicity immediately suggests a binary nature
for the system. However, there are stars which show more
complicated RV curves, and the interpretation of their spec-
tral variability is not straightforward. HD 188209 (O9.5Iab)
is one of those objects. Garmany et al. (1980) have con-
cluded from three spectra that this star is probably not
a binary, and that the RV variations must be attributed
to atmospheric motions. This conclusion was supported by
Musaev & Chentsov (1988). However, based on 21 measure-
ments Stone (1982) has concluded that HD 188209 can be
considered as a spectroscopic binary with a period 57 days
and small semiamplitude. More recently, Fullerton, Gies &
Bolton (1996) included HD 188209 in a large sample of stars
investigated on the presence of line profile variability (LPV)
and found LPVs only in He i 5876 A˚. However, they did not
flag HD 188209 as a velocity variable (their Table 10).
The binarity of many O supergiants has been proposed
recently by Thaller (1997). The fact that binaries have a
higher incidence and an Hα emission strength in post-MS
stages may indicate that wind interactions are a common
source of emission in massive stars. In other words, even in
cases where RVmeasurements are not available, the presence
of Hα emission in a spectrum could be linked with colliding
winds. One needs to study orbital phase variations in the
Hα profile in order to be sure that the latter is due to collid-
ing winds instead of some other mechanism. Note that HD
188209 is an X-ray source detected by ROSAT (Berghoefer,
Schmitt & Cassinelli 1996).
In this paper we focus on the high-resolution spectro-
scopic data of HD 188209. Our observations can possibly
account for the small semi-amplitudes and eccentric orbits
of this binary candidate since they have been accumulated
at different periods over a long baseline.
